Abstract. The author proves the boundedness for a class of multiplier operators on product spaces. This extends a result obtained by Lung-Kee Chen in 1994.
Introduction. Fourier analysis and H
p -theory on product domains have recently been developed by many authors (for more detailed and complete treatment of these matters, the reader may consult e.g. S.-Y. Chang and R. Fefferman [2] and R. Fefferman [4] ).
In 1987, Robert Fefferman gave a powerful theorem (see [4] ), which effectively helps us study the boundedness of linear operators on the product spaces H p (R n 1 ×R n 2 ). Thanks to this theorem, it suffices to check the boundedness of the linear operators acting on H p rectangle atoms, even though such atoms are not dense in the product domains (see counterexample of L. Carleson [1] ). For convenience, we state Fefferman's theorem below:
Theorem 1 (see [4] 
Based on Fefferman's Theorem and some ideas from [6] , Lung-Kee Chen proved the following theorem.
Theorem 2 (see [3] ).
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Then the multiplier operator T m , defined on the Fourier transform side by
Remarks. (a) R. Fefferman and K. C. Lin [5] have obtained the above result for the case p = 1 under a weaker hypothesis:
(b) It is worth to mention the theorem below, obtained by A. Nilsson [8] .
Theorem 3 (see [8] ). Assume that m ∈ C k (R n \ {0}) and
where k is the least integer
The purpose of this note is to obtain the same result as in Theorem 2, but with a different hypothesis.
, where
Suppose that
where
and sup
Then the linear operator
Proof. Throughout the proof, C denotes a constant which is not necessarily the same each time it appears. The proof is an application of Theorem 1, and the idea of the proof is closely related to that of [3] .
Let 
and some fixed σ > 0. Let φ be a smooth function on R such that φ(t) has compact support {t ∈ R : 1/2 ≤ |t| ≤ 2} and j∈Z φ(2
By Leibniz's formula and the hypothesis of Theorem 4, we have
sup
We now partition c R r into three regions:
. We may assume that the center of the rectangle R = I × J is at the origin (0, 0) ∈ R n 1 × R n 2 . We then write
Notice that if λ 1 = 0 or λ 2 = 0, then we do not subtract the Taylor polynomials appearing in (4) above.
The integral on the right-hand side of (4) is dominated by
We now estimate c R 3 r |L ij (x, y)| p dx dy. By Hölder's inequality, we have
Here A(x) = 1 + 2 2(i−1) |x| 2 and B(y) = 1 + 2 2(j−1) |y| 2 . Observe that
Meanwhile,
r , and 0 ≤ s, t ≤ 1, we have
Similarly, |y| ≤ 2|y − sy |. Therefore, the above integral is dominated by (8) c R 3
dy dx dy ds dt
Here the last inequality follows from (1), and the last equality from |α| = λ 1 and |β| = λ 2 (see (4)). Combining inequalities (6)- (8) yields
Consequently, if we combine (4)-(9), we have
Now if we set λ 1 = 0 = λ 2 ; λ 1 = k and λ 2 = 0; λ 1 = 0 and λ 2 = l; and λ 1 = k, λ 2 = l in inequality (10), we obtain
We now consider c R 2
We write
where again B(y) = 1 + 2
It is clear that
For the estimate of c R 2 r B(y) l |T j a| 2 dx dy, we write
(by Minkowski's inequality for integrals)
(here a (1) means the Fourier Transform of a with respect to the first variable, and a similar definition for ∂
Combining (14) and (15) 
